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THE  DISPLAYS  OF  A  THESAURUS 


Cecily  J.  Surace* 

The  Rand  Corporation,  Santa  Monica,  California 


A  gr  -it  deal  of  literature  exists  on  the  development  or  construction  of 
a  subject  authority  file  or  thesaurus,  including  the  importance  of  vocabulary 
co  fro!  techniques.  Very  little  exists  in  the  literature  however,  on  ’•he  best 
way  to  display  the  authority  file  or  tnesaurus  for  efficient  and  consistent  use 
by  e  indexer  and  the  retriever.  Even  less  information  is  available  on  the 
desirability  and  usefulness  of  different  displays  either  singly  or  in  groups. 

For  example,  is  an  alphabetical  listing  of  terms  with  cross  references  more 
useful  to  an  indexer  than  a  complete  hierarchical  display?  What  value  does 
the  permuted  or  rotated  term  index  serve?  Is  i>  more  useful  to  the  indexer 
or  retriever?  To  the  experienced  or  inexperienced  indexer?  Is  an  alpha¬ 
betical  display  along  with  a  permuted  display  of  greater  utility  than  an 
alphabetical  display  and  a  hierarchica1  display?  Questions  of  this  nature 
are  very  relevant  to  a  system  designer  concerned  with  the  construction  or 
automation  of  a  thesaurus  where  cost  is  a  great  factor.  It  is  estimated  that 
a  thesaurus  maintenance  program  will  cost  between  $50, 000  -  $75,000  to 
design  and  code;  some  programs  are  available  for  sale  at  $15,000.  Considering 
these  costs,  it  is  difficult  to  understand  why  thesauri  continue  to  be  developed 
and  constructed  with  so  little  recorded  study  of  alternative  displays,  it  is 
also  difficult  to  understand  why  studies  on  indexing  consistency  ar.d  effective¬ 
ness  have  not  concerned  themselves  with  studying  the  effect  different  displays 

*Any  views  expressed  in  this  paper  are  those  of  the  author.  They 
should  not  be  interpreted  as  reflecting  the  views  of  The  Rand  Corporation 
or  the  official  opinion  or  policy  of  any  of  its  governmental  or  private 
research  sponsors.  Papers  are  reproduced  by  The  Rand  Corporation  as  a 
courtesy  to  members  of  its  staff. 
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of  a  thescurus  may  have  on  the  indexer.  Instead  these  studies  generally 
concern  themselves  with  comparisons  of  different  kinds  of  authority  files, 
assuming  the  organizations  using  these  files  have  the  same  objectives,  or 
else  concern  themselves  with  indexer  consistency  in  terms  of  experience  vs 
non-experience. 

Thk  paper  will  attempt  to  describe  several  display  techniques  for  a 
thesaurus,  including  the  kinds  of  displays  for  hierarchy,  categorization,  per¬ 
mutation,  and  semantic  and  syntactic  relationships.  Where  possible  some 
intuitive  discussion  will  be  included  on  displays  which  appear  to  be  of  more 
utility  to  the  indexer  or  the  retriever.  No  attempt  was  made  to  perform  actual 

tests  of  indexers  using  the  same  thesaurus  in  different  displays,  nor  was  there 

] 

time  to  determine  how  indexers  might  supplement  one  display  with  another. 
Instead,  this  paper  may  be  categorized  as  one  which  raises  some  questions  but 
which  is  not  successful  in  answering  them,  or  else  only  partially  successful. 

Included  also  in  this  paper  will  be  a  brief  discussion  of  the  impact  of  the 
computer  especially  in  terms  of  the  assistance  the  computer  offers  to  file  update 
and  maintenance,  and  the  impact  of  on-line  terminals  for  display. 

Thesaurus  Definitions 

Many  definitions  exist  for  a  thesaurus: 

"A  thesaurus  is  an  authority  file  which  can  lead  the  user  from  one 
concept  to  another  via  various  heuristic  or  intuitive  paths.  It  may 
be  manually  operated  or  mechanized  for  assignment  of  index  headings." 

P.  W.  Howerton  (in  Newman,  1965) 

"An  authority  file  ...  consists  of  a  standardized,  controlled 
vocabulary,  with  cross-references  between  the  terms  of  the 
vocabulary  and  cross-references  to  terms  of  the  vocabulary. . . 

It  consists  of  either  a  controlled  vocabulary  oi^a  set  of  cross- 
references,  or"Eoth." 

P.  Reisner  (in  Newman,  1965) 

'Only  ^rte  paper  was  found  in  the  literature  which  concerned  itself  with 
the  use  indexers  made  of  different  displays  of  a  thesaurus.  This  was  a  paper  by 
Rainey  (1970)  which  surveyed  75  special  libraries  to  determine  how  they  used 
the  NASA  and  EJC/DOD  thesauri,  and  which  included  a  question  on  whether 
indexers  used  the  special  indexes. 
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"A  thesaurus  is  a  device  for  controlling  and  displaying  an 
indexing  vocabulary." 

T.  L.  Gillum  (1964) 

"An  organised  reference  of  the  terms  accepted  and  approved 
as  a  standard  by  participating  members  of  a  specialized 
population  in  a  defined  area  of  information,  which  identifies 
the  scope  of  each  term  by  inclusions,  exclusions  and  associations, 
so  that  all  terms  are  clear  and  discrete  and  in  the  aggregate 
are  comprehensive  for  communication  and  identification  of 
information  in  the  defined  area." 

P.  C.  Daniels  (1969) 

In  summary,  another  definition  is  offered:  A  thesaurus  is  a  list  of 
authorized  terms  or  descriptors  which  serve  to  standardize  and  delimit  con¬ 
cepts  found  in  publications,  and  which  when  structured  and  displayed  reveal 
relationships  of  a  semantic,  syntactic  or  hierarchical  nature. 

The  type  of  thesaurus  of  prjmary  interest  to  this  paper  is  best  represented 
by  the  EJC-DOD  thesaurus. 

Eugene  Wall  (1969)  suggests  that  there  are  four  basic  principles  for  a 
thesaurus:  the  use  of  natural  language;  an  environment  which  permits  the 
addition  of  new  terminology;  cross  references  including  semantic  and  hier¬ 
archical  viewpoints;  and  what  he  refers  to  as  "form  and  format,"  further 
defined  as  "ease  of  use,"  There  is  no  indication  that  the  thesaurus  should 
be  displayed  in  more  than  one  form  o<-  format  although  Mr.  Wall  has 
certainly  contributed  significantly  to  the  various  ways  a  thesaurus  can  be 
displayed.  In  fact,  most  discussions  of  thesaurus  disploys  are  really 
discussions  of  the  techniques  used  to  reveal  the  semantic,  syntactic  and 
hierarchical  structure  of  cross  references  embodied  in  an  alphabetical  list 
of  terms.  Indeed  the  application  of  these  control  techniques  results  in  a 
display,  but  this  is  perhaps  more  an  effect  or  result  of  the  techniques, 
rather  than  the  starting  point  of  the  thesaurus  construction.  Or  is  this  the 
chicken  and  egg  syndrome?  Perhaps  this  is  because  today',  thesaurus  builders 
are  operating  in  a  coordinate  indexing  environment  and  are  not  concerned 
with  more  fundamental  issues  of  the  form  of  headings  or  their  display. 


-4- 


Since  natural  language  is  used  and  in  most  cases  single  words  (although 
some  pre- coordinated  terms  are  used)  the  philosophical  discussions  of  direct 
headings  vs  indirect  headings  or  classification  are  almost  non-existent. 
However,  is  this  really  so?  Or  are  today's  thesauri  with  their  increased 
use  of  auxiliary  displays  to  reveal  hierarchical  schemes,  category  listings, 
and  permuted  listings  intended  to  provide  the  best  of  all  worlds  never 
resolved  by  the  battles  which  raged  in  the  above  mentioned  philosophical 
discussions?  While  the  economics  of  building  alternative  displays  for 
manually  controlled  thesauri  have  conditioned  us  to  accept  a  single  display, 
and  that  the  alphabetical  term  display,  the  computer-managed  or  automated 
thesaurus  on  the  other  hand,  has  made  alternative  displays  economically 
feasible,  and  as  a  result  offers  an  opportunity  to  the  thesaurus  designer  to 
consider  new  formats.  It  is  suggested  that  more  st^dy  and  analysis  of 
alternative  displays  is  essential  for  a  more  complete  understanding  of  the 
role  the  thesaurus  plays  in  indexing  and  retrieval  operations.  It  is 
also  recognized  that  no  discussion  of  thesaurus  displays  can  avoid  discussion 
of  control  techniques. 

Control  Techniques 

Included  in  control  techniques  are  term  selection,  the  use  of 
abbreviations  and  acronyms,  use  of  nouns  or  other  forms,  singular  vs  plural, 
and  alphabetization.  Additional  control  techniques  include  cross  references 
for  semantemes:  synonyms,  homographs,  antonyms,  ger  ics,  part-whole, 
related  terms,  and  scope  rrotes  and  parenthetical  expressions  to  avoid 
ambiguity. 

Alphobeticol  Display 

The  alphabetical  display  of  thesaurus  terms  is  the  most  common  form 
of  display,  influenced  historically  by  the  conventional  alphabetical  display 
of  indexes  and  subject  heading  authority  files.  In  its  simplest  form  the 
alphabetical  display  or  dictionary  display  consists  of  a  list  of  terms  or 
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descriptors  in  natural  language  order  without  cross  references.  Obviously 
this  display  is  very  limited  and  offers  little  assistance  to  the  indexer  or 
retriever,  unless  the  list  of  terms  is  very  small  and  a  quick  glance  reveals 
all  the  terms.  No  network  or  cross  references  are  present  to  help  the  user 
weave  his  way  to  a  more  specific  or  more  generic  level,  etc.  Coates 
(1960)  refers  to  this  display  as  the  alphabetico-specific  subject  catalogue. 

In  its  most  common  form  it  does  include  "see"  and  "see  also"  cross  references, 
and  attempts  to  provide  through  these  conventions  control  over  synonyms,  class 
and  related  terms  thereby  offering  some  classification  scheme. 

Most  modern  day  thesauri  are  not  limited  to  a  simple  alphabetical 
display  of  terms,  but  rather  incorporate  the  more  complex  cross  reference 
scheme  found  in  the  more  sophisticated  alphabetico-specific  subject  authority 
files.  The  notation  used  may  be  different  however.  Instead  of  "See"  and 
"See  also"  with  X  and  XX  as  reciprocals,  the  notation  in  current  vogue  is 
"See"  and  "Used  for,"  and  "RT"  representing  related  term.  "RT"  is  also 
used  as  a  reciprocal  to  "RT."  And  of  course  some  hierarchy  is  included  in 
the  use  of  "NT"  (narrower  term)  and  "BT"  (broader  term)  notations. 

The  thesaurus  or  subject  heading  authority  file  which  limits  itself  to 
the  alphabetico-specific  display  does  not  provide  the  user  with  a  complete 
generic  structure  however.  The  classification  scheme  built  into  the  thesaurus 
by  use  of  "See"  and  "RT"  cross  references  is  rather  limited  and  the  user 
may  have  to  refer  to  several  terms  before  arriving  at  the  desired  term  or 
terms.  This  is  a  gross  over-simplication  of  the  problems  associated  with  the 
elphabetico-specific  display.  The  reader  is  referred  to  Coates  (1960)  and 
others  for  more  complete  discussions. 

An  alternative  approach  to  resolve  the  dictionary  display  problems  is 
the  use  of  an  alphabetico-classed  display.  This  authority  file  is  based  on 
an  alphabetical  display  of  terms  with  the  jse  of  subdivisions  to  reveal  generic 
relationships.  For  example: 


-6- 


Aircraft  Aircraft 

Bombers  Aircraft  -  Bombers 

Fighters  or  Aircraft  -  Fighters 

Supersonic  Aircraft  -  Supersonic 

Transport  Aircraft  -  Transport 

instead  of:  Aircraft  see  also  Bombers,  Fighters,  etc. 

This  form  of  display  is  helpful  to  the  indexer  because  it  reveals  at  a 
glance  the  related  terms.  However,  the  indexer  or  retriever  may  not  know 
which  is  the  main  class  term  -  Aircraft,  or  Fighter  Aircraft,  or  Commercial 
Aircraft,  etc.  Thus  "see"  references  are  required  throughout  the  classed 
display,  increasing  the  size  of  the  file.  An  alternative  is  to  provide  a  second 
display  which  is  an  alphabetical  index  to  the  classed  file  indicating  the 
main  or  class  Urms.  However  this  results  in  a  two-step  operation  and  double 
file  maintenance. 

The  alphabetico-dassed  file  also  raises  the  issue  of  what  constitutes  a 
main  or  class  term,  and  what  is  subsumed  under  it,  and  how  specific  the 
subsumed  terms  should  be.  In  addition,  a  term  ccn  belong  to  more  than  one 
class. 

The  modern  day  thesaurus  generally  does  not  attempt  to  provide  a 
classed  thesaurus  us  the  main  display-  Instead  a  partial  hierarchical  display 
is  interwoven  in  the  cross  references  of  the  main  alphabetical  display,  and 
sepa.ate  hierarchical  and  category  or  class  displays  are  provided  as  auxiliary 
tools. 

Another  approach  to  provide  an  organic  structure  to  the  authority  file 
is  the  use  of  inverted  headings.  This  form  of  display  is  based  on  the  premise 
that  in  multiword  subject  headings  there  is  one  term  that  is  more  important, 
and  this  is  the  term  the  indexer  and  retriever  will  use.  Also  in  selecting 
these  "key"  words,  and  listing  terms  by  their  key  word,  a  natural  class 
structure  is  provided.  Thus  for  example: 

Airplanes 

Airplanes,  Commercial 
Airplanes,  Fighter 
Airplanes,  Transport 


-7- 


Where  recessary,  cross  references  are  provided  from  the  natural  language 
text  to  the  inverted  entry. 

Although  inverted  headings  are  not  used  in  very  many  modern  day 
thesauri,  it  is  fairly  safe  to  conclude  that  the  complex  cross  reference 
structures  prevalent  today  are  an  attempt  to  reveal  some  of  the  relationships 
that  the  inverted  headings  accomplished.  But,  is  it  as  safe  to  conjecture 
that  the  permuted  or  rotated  display  of  thesaurus  terms  is  an  attempt  to 
recall  the  inverted  heading  structure?  Today's  thesaurus  designer  prefers 
natural  language  text  in  alphabetical  order,  and  for  good  reasons.  Yet  he 
also  builds  category  or  classed  displays,  hierarchical,  and  permuted  displays 
as  auxiliary  tools.  Can  this  be  because  the  computer  is  there  and  easily 
provides  these  additional  displays?  Is  it  because  programmers  enjoy  the 
additional  coding?  Or  is  it  because  the  designer  recognizes,  as  have 
librarians  who  designed  the  earlier  "conventional"  systems,  that  the  develop¬ 
ment  and  design  of  a  thesaurus  is  a  very  complex  problem  and  requires  more 
than  a  single  solution? 

In  summary,  it  con  be  said  the  more  conventional  subject  authority 
files  dispersed  related  concepts  although  each  claimed  to  overcome  this 
problem  through  the  use  of  cross  references,  and  they  tended  to  use  one-way 
generic  cross  references,  from  the  generic  to  the  specific,  and  not  the 
reverse.  Again,  this  is  a  very  superficial  review  of  conventional  subject 
authority  files  which  does  not  even  mention  faceted  and  chain  indexing. 

The  reader  is  referred  to  the  literature  for  a  complete  review. 

Thesaurus  Display 

It  has  been  said  that  coordinate  indexing  changed  the  future  for  the 
subject  indexer  and  the  index  designer.  With  the  concept  of  coordinate 
indexing  and  its  development  and  evolution,  the  modern  day  thesaurus  was 
bom.  The  reader  is  referred  to  the  literature  for  background  on  coordinate 
indexing.  A  useful  starting  point  is  Jaster  et  a!.,  (1962)  in  which  a  45 
page  bibliography  may  be  found.  No  attempt  will  be  made  either  to  show 
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how  the  thesaurus  developed  and  gradually  adopted  the  concepts  of  the 
more  conventional  authority  files.  This  information  is  included  in  the 
literature  on  coordinate  indexing  and  vocabulary  control. 

Today's  thesaurus  may  be  an  alphabetical  dirplay  of  terms  with  cross 
references  revealing  semantic,  syntactic  and  hierarchical  structures,  or  it 
may  consist  of  individual  alphabetical,  hierarchical,  permuted,  and  category 
or  class  displays,  where  the  hierarchical  and  other  displays  are  automatically 
generated  from  the  main  alphabetical  display.  It  may  also  include  informa¬ 
tion  on  the  number  of  posrings  for  each  term,  and  may  be  tied  to  an 
on-line  system  which  provides  the  indexer  an  opportunity  to  see  what  other 
documents  have  been  indexed  under  specific  terms.  Certainly  this  is  a 
more  sophisticated  tool  than  the  manual  systems  could  provide.  Bui  it  is 
not  necessarily  a  "new"  concept  to  be  attributed  .o  the  developers  of 
coordinate  indexing.  Except  for  including  tl*  number  of  postings  for  each 
index  term  or  descriptor  in  the  thesaurus,  there  are  no  new  concepts  that 
were  not  known  and  practiced  in  the  earlier  "conventional"  systems.^ 

Indeed  the  indexer  often  referred  to  the  card  catalog  to  see  whet  had  been 
indexed  previously  under  a  given  term.  Until  book  catalogs  were  computer 
produced  or  on-line  system  were  designed,  the  indexer  using  c  coordinate 
index  system  had  a  more  circuitous  path  to  follow  if  he  wanted  to  know 
what  had  been  indexed  under  a  particular  term.  It  is  true  however,  that 
the  earlier  systems  did  not  provide  for  multiple  display  of  their  subject 
authority  files.  This  hod  to  wo  t  for  the  computer  to  make  it  economically 
feasible,  not  necessarily  coordinate  indexing. 


Moin  Body  Display 

2 

The  alphabetical  display  of  thesaurus  terms  is  the  most  common  form 
of  display,  it  generully  incorporates  the  following  conventions: 


The  author  is  not  concerned  here  with  the  indexing  philosophy  of 
coordinate  indexing,  only  with  the  display  of  words  in  o  thesaurus  or 
authority  file. 

2 

See  Figures  1  7  for  samples  of  alphabetical  disploys. 
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This  is  an  accepted  index  term.  Associated  with 
it  will  be  the  notations:  UF,  NT,  BT,  RT. 

Main  terms  are  often  used  for  or  in  place  of  less 
desirable  or  unacceptable  synonyms  or  near 
synonyms. 

A  synonym  or  unacceptable  term  will  be  entered 
in  the  thesaurus,  but  will  refer  to  the  acceptable 
term. 

Narrower  term.  This  is  part  of  the  hierarchical 
notation  referring  to  a  more  specific  term. 

Broader  term.  This  is  part  of  the  hierarchical 
notation  referring  to  a  more  generic  term. 

Related  term.  An  RT  is  considered  to  have 
close  association  or  relationship  to  a  main 
term,  bo.  is  not  in  the  same  class  as  the  main 
term. 

Additional  control  techniques  include  the  use  of  scope  notes  and 
parenthetical  expressions  to  reduce  ambiguity  and  avoid  semantic  problems. 

The  use  of  these  control  techniques  or  conventions  is  intended  to 
serve  as  a  guide  to  the  thesaurus  user  (indexer  or  retriever)  in  the  correct 
selection  of  terms  at  the  required  level  of  specificity. 

At  least  two  approaches  are  possible  in  the  display  of  the  generic 
structure  internal  to  the  alphabetical  display.  The  designer  may  elect  to 
include  all  NT's  and  BT's  associated  with  a  term,  or  reveal  only  one  level 
of  generic  structure  —  one  BT  up  and  one  NT  down. 

As  the  example  shows  (see  following  page*,  the  generic  display 
provides  more  immediate  information  to  the  thesaurus  user,  and  obviously 
soves  time  in  the  selection  of  the  appropriate  terms.  The  single  level 
structure  requires  the  user  to  refer  to  several  moin  terms  before  the 
appropriate  level  of  specificity  is  determined.  Certainly  the  more  complete 
generic  structure  is  desirable  from  the  point  of  view  of  the  indexer  or 


Main  Term 

UF  =  Used  For  - 

See  = 

NT 

BT 

RT 
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Single  Level  Display 
ABS  RESINS 

BT  Acrylate  copolymers 

ACRYLATE  COPOLYMERS 
BT  Acrylic  copolymers 
NT  ABS  resins 

ACRYLIC  COPOLYMERS 
BT  Acrylic  resins 
NT  Acrylate  copolymers 

ACRYLIC  RESINS 
BT  Addition  resins 
NT  Acrylic  copolymers 

ADDITION  RESINS 
NT  Acrylic  resins 


Generic  Structure  Display 

ABS  RESINS 

BT  Acrylate  copolymers 
Acrylic  copolymers 
Acrylic  resins 
Addition  resins 

ACRYLATE  COPOLYMERS 
BT  Acrylic  copolymers 
Acrylic  resins 
Addition  resins 
NT  ABS  resins 

ACRYLIC  COPOLYMERS 
BT  Acrylic  resins 
Addition  resins 
NT  ABS  resins 

Acrylate  copolymers 

ACRYLIC  RESINS 
BT  Addition  resins 
NT  ABS  resins 

Acryiate  copolymers 
Acrylic  copolymers 

ADDITION  RESINS 
NT  ABS  resirss 

Acrylate  copolymers 
Acrylic  copolymers 
Acrylic  resins 


retriever.  A  possible  disadvantage  is  the  increase  in  size  of  the  thesaurus. 
Eugene  Wall  (private  correspondence)  implies  that  this  "disadvantage"  may 
increase  lin*  entries  by  about  10  percent.  However  this  may  be  a  small 
penalty,  if  any,  compared  to  the  disadvantage  of  tracing  the  structure  of 
the  single  level  display. 

A  more  serious  disadvantage  of  the  sophisticated  display  is  that  it 
does  not  reveal  a  true  hierarchy  because  it  does  not  distinguish  between 
the  levels  of  specificity  of  the  BT's  and  NT's.  For  instance,  under  Acrylic 
copolymers,  which  is  the  broader  or  more  generic  of  the  two  terms  Acrylic 
resins  and  Addition  resins?  The  some  type  of  question  applies  to  the  NT's. 
Perhaps  a  specialist  in  resin  technology  would  have  no  difficulty  with  this 
structure.  However,  not  all  indexers,  and  certainly  not  all  retrievers  are 
experts  in  resin  technology. 

In  retrieval  systems  where  up-posting  is  automatically  generated  and 
a  hierarchical  search  capability  exists;.  it  is  critical  that  the  retriever  know 
the  hierarchy,  or  else  he  may  select  terms  which  are  inappropriate  for  his 
search  strategy  and  which  will  either  inundate  him  with  excessive  and/or 
irrelevant  documents,  or  which  will  deny  him  the  full  display  of  documents 
available  in  the  file  on  his  subject.  Of  course  if  the  indexer  is  unfamiliar 
with  the  hierarchy,  and  it  is  not  explicitly  displayed,  he  may  index  the 
documents  at  a  level  which  is  either  too  broad  or  too  specific. 


Hierarchical  Display 

In  order  to  overcome  this  serious  disadvantage  two  options  are  possible. 
Either  incorporate  a  strict  hierarchical  display  into  the  main  thesaurus,  or 
produce  an  auxiliary  display  —  a  hierarchical  index.  Most  thesauri 
designers  have  opted  for  the  latter  approach,  probably  because 
the  main  alphabetical  display  with  a  complete  hierarchy  would  require  far 
more  sophisticated  programming,  and  would  increase  the  bulk  of  the  display. 
Hammond  (1967)  states  to  "employ  the  hierarchical  display  format  throughout 
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the  main  body  of  . . .  the  DOD  thesaurus  the  four-column  format  would 
have  to  have  been  reduced  to  three  and  would  have  added  a  hundred  pages 
to  the  printed  book."  What  is  not  considered  here  is  the  time  to  be  saved 
by  the  indexer  and  the  retriever  if  only  one  look-up  is  required. 

I'he  hierarchical  display  as  an  auxiliary,  provides  the  thesaurus  user 
with  a  format  which  clearly  outlines  the  levels  of  specificity.  Thus  the 
examples  discussed  above,  might  look  like  this  ?n  the  display: 

ADDn  lON  RESINS 
Acrylic  resins 
Acrylic  copolymers 
Acrylate  copolymers 
ABS  resins 

There  certainly  is  no  ambiguity  here  whether  Addition  resins  is 
broader  or  more  generic  to  Acrylic  resins.  The  indentations  tell  the  story. 
This  form  of  display,  as  mentioned  above,  does  require  the  user  to  search 
in  two  files  —  the  main  alphabetical  and  the  hierarchical  files  —  to 
determine  the  structure.  Of  course  if  the  user  knew  in  advance  the  main 
term  (in  this  instance  Addition  resins)  he  would  refer  to  the  hierarchical 
display  immediately. 

Some  hierarchical  displays  are  designed  (EJC-DOD,  and  NASA)  to 
list  as  main  hierarchical  terms  only  those  terms  having  no  BT’s  and  at  least 
two  generic  levels  listed  in  the  main  body.  Thus  the  index  or  display  is 
not  a  complete  display  of  all  possible  hierarchies  in  the  thesaurus.  (Sec 
Figs.  8-9a). 

An  obvious  advantage  of  the  hierarchical  display  is  that  it  reveals 
all  levels  of  specificity  at  each  main  term  subsumed  under  a  class  term 
(has  no  BT).  This  does  however,  raise  the  shadow  of  earlier  discussions 
on  hierarchical  or  classed  authority  files,  '‘'hat  really  constitutes  a  class 
term?  Certainly  not  an  artificial  convention  such  as:  No  BT.  And  on 
what  basis  is  a  term  subsumed  under  one  class  and  not  another?  Can  a 
term  belong  to  more  than  one  class?  Perhaps  the  answer  to  these  questions 
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is  to  be  found  in  the  following  quotations  from  the  Information  Retrieval 
Thesaurus  of  Education  Terms:  "Our  major  consideration  in  constructing  a 
BT-NT  hierarchy  has  been  that  hierarchy's  potential  usefulness  in  indexing 
and  searching.  Whether  or  not  the  hierarchy  effectively  mirrors  some 
definite  'objective'  reality  has  not  always  been  of  crucial  practical 
importance. " 

Permuted  Display 

Gillum  (in  Daniels,  et  al.,  1969)  states  that  the  permuted  or  rotated 
index  is  "essentially  a  computer  sort  or  KWIC  index  of  the  words  in  the 
vocabulary  ...  Since  each  word  in  each  term  is  an  entry  point,  all  terms 
Saving  (significant)  words  in  common  file  together  and  provide  a  collection 
point  for  terms  that  are  separated  because  of  the  use  of  direct  entries." 

Thesauri  that  use  natural  language,  may  xhibit  a  rotated  index  to  serve 
the  same  purpose  a?  an  inverted  file.  (See  Figs.  10-11).  Obviously  it  is 
useful  only  when  a  thesaurus  utilizes  multi-word  or  pre -coordinated  terms. 

If  uniterms  in  their  strictest  sense  comprise  the  thesaurus,  there  would  be 
no  need  for  permutations. 

The  permuted  index  (inverted  file)  is  probably  of  more  use  to  the 
uninitiated  or  inexperienced  indexer  (Wall,  private  correspondence)  and 
retriever,  although  there  is  no  discussion  of  the  utility  of  rhis  auxiliary 
display.  Can  it  be  the  thesaurus  designer  is  hedging  his  bers  and  wants  to 
cover  all  aspects  of  building  an  authority  file  because  the  computer  is 
there  ? 

Category  Index 

Another  form  of  display  for  a  thesaurus  is  the  category  display  which 
is  intended  to  divide  or  segment  the  thesaurus'  terms  into  broad  subject  or 
class  areas  less  rigid  than  the  hierarchical  display.  The  categories,  which 
can  be  based  on  discipline,  on  taxonomy,  etc.,  bring  together  terms  that 
belong  to  a  group,  but  which  normally  are  interspersed  throughout  the 
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alphabetica  1  display.  It  appears  the  groups  can  be,  and  indeed  are, 
arbitrarily  selected.  One  b  sic  requirement  is  that  they  be  mutually 
exclusive  although  this  in  fact  may  be  difficult  to  achieve  since  some 
terms  will  fall  !nto  more  than  one  group.  The  EJC-DOD  thesaurus  for 
example,  utilizes  the  COSATI  Subject  Category  Index  as  the  basis  for  its 
category  display.  (See  Figs.  12-13). 

Gillum  (in  Daniels,  et  a!.,  1969)  states  that  the  subject  category 
"displays  are  believed  to  be  reasonably  coherent  and  of  useful  content,  but 
the  real  utility  of  this  display  has  not  been  determined."  He  does  suggest 
however,  that  it  would  contribute  to  the  indexing  and  retrieval  operations 
"when  it  is  necessary  to  determine  generally  the  scope  of  depth  of 
vocabulary  development  in  some  subject  area."  Since  this  display  is 
intended  to  bring  together  terms  that  represent  a  logical  grouping  it  is 
conceivable  the  individual  groups  would  contribute  to  the  development  of 
micro  thesauri,  but  it  is  difficult  to  determine  to  what  extent.  Tancredi  and 
Nichols  (1968)  describe  how  they  developed  the  Microthesaurus  of  Air 
Pollution  Terms  by  establishing  broad  categories  for  the  terms  and  then 
extending  them  to  more  specific  subcategories.  (Refer  to  Fig.  14).  They 
also  display  a  hierarchical  treatment  of  the  terms  within  the  categories 
which  invites  the  thought  that  perhaps  the  hierarchic  |  display  should  also 
be  considered  as  useful  in  the  development  of  a  microthesaurus. 

It  may  be  the  only  certah.  use  of  the  subject  category  display  is  in 
developing  a  means  for  assigning  terms  to  categories  which  reflect  the 
categories  used  in  on  announcement  bulletir.  This  serves  as  a  useful  guide 
to  the  listing  of  new  documents  in  the  bulletin,  based  on  the  index  terms 
assigned  to  the  documents,  and  the  categories  the  terms  represent  in  the 
category  display.  The  DDC  Technical  Abstract  Bulletin  and  NASA  STAR 
are  examples  of  this  usage. 

In  summary  it  appears  this  display  assists  the  indexer  or  retriever  the 
least.  If  the  indexer  was  responsible  for  assigning  documents  to  specific 
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categories  for  announcement  in  a  bulletin,  its  utility  would  be  increased, 
but  this  is  done  by  the  computer  program. 

Role  of  the  Computer 

The  introduction  of  the  computer  to  the  construction  and  maintenance 
of  the  thesaurus  has  significantly  altered  the  display  of  the  thesaurus  and 
greatly  reduced  the  human  editing  and  maintenance  operations.  As  was 
mentioned  earlier,  the  automated  thesaurus  can  be  pr^rammed  to  generate 
reciprocals,  check  for  completeness  of  cross  references  and  their  consistency. 
More  sophisticated  programs  can  provide  for  hierarchical  completeness  and 
consistency.  Editing  of  seeding,  term  acceptability,  term  length,  etc.  is 
an  easy  capability  of  these  programs,  as  well  as  file  update  and  maintenance. 
Some  programs  also  include  automatic  up-posting  capability. 

While  the  state  of  the  art  indicates  it  is  relatively  simple  to  design 
and  code  a  program  to  automatically  generate  and  check  reciprocals  for  a 
single  level  hierarchical  structure,  it  is  quite  another  ball  game  to  design  a 
program  to  generate  reciprocals  for  a  full  hierarchical  display.  It  has  been 
estimated  (and  experienced)  that  this  type  of  program  costs  upwards  of 
$50,0001  Thus  the  economic  considerations  greatly  influence  the  design 
and  completeness  of  the  thesaurus.  However,  economic  considerations 
must  also  include  cost-benefit  considerations.  A  complete  hierarchical 
display  with  automatic  generation  of  reciprocals  and  editing  capability  is 
great,  but  is  the  cost  of  designing  and  coding  this  program  offset  by  greater 
indexing  and  retrieval  effectiveness?  For  instance  what  is  the  cost-benefit 
of  all  the  auxiliary  displays  discussed  above?  How  are  they  used  and  how 
often,  by  indexers  and  retrievers?  Are  they  all  required?  Or  hove  we 
fallen  into  the  old  trap  of  manipulating  data  and  producing  additional 
reports  as  a  gimmick  to  justify  computer  costs?  It  would  seem  an  automated 
thesaurus  con  reduce  indexing  ond  retrieval  time,  and  greatly  reduce  human 
editing  and  file  maintenance.  Certainly  an  automated  thesaurus  should  l« 
a  subsystem  of  an  automated  retrieval  system.  Whot  the  author  doesn't 
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know  is  how  sophisticated  should  that  thesaurus  be?  It  has  been  said  that 
an  information  retrieval  system  is  successful  in  proportion  to  the  success  c' 
effectiveness  of  its  thesaurus  and  the  indexing  operation.  But  at  what  cost? 

The  computer  has  also  contributed  to  the  development  of  the  thesaurus 
by  providing  the  capability  of  counting  the  frequency  of  use  of  terms 
thereby  offering  the  opportunity  to  introduce  more  specific,  or  broade*  terms 
as  required.  It  is  true  in  the  conventional  systems  the  card  catalog  served 
the  same  purpose.  An  indexer  could  decide  it  was  time  to  break  down  a 
term  because  of  the  number  of  cards  filed  under  it.  But  the  maintenance 
problem  was  prohibitive  and  most  indexers  tended  to  avoid  noticing  the 
file  size.  In  an  automated  environmeni  however,  correction  of  posting  is 
relatively  simple  and  encourages  file  maintenance. 

Claire  Schultz,  et  al.  (1961)  refer  to  the  "combining  power"  of  terms. 
If  an  indexer  or  retriever  knows  the  number  of  times  an  index  term  has  been 
used,  it  reveols  something  about  the  "combining  power"  of  the  term.  The 
authors  conclude  that  "...  individual  descriptors  have  the  ability  to  combine 
with  other  descriptors  in  proportion  to  the  frequency  with  which  they  are 
used  singly.  An  infrequently  used  descriptor  has  little  combining  power;  o 
frequently  used  descriptor  has  high  combining  power."  By  associating  the 
thesaurus  file  with  the  frequency  of  postings,  the  computer  provides  the 
indexer  with  a  powerful  tool  to  adjust  index  terminology.  Terms  with  weak 
combining  powei  can  be  eliminated  or  included  in  broader  terms;  ‘errns  that 
have  excessive  combining  power  (o^  er-posted)  can  be  made  more  specific. 
Thus  the  thesaurus  becomes  a  more  dynamic  authority  file. 

It  was  mentioned  earlier  that  the  cord  catalog  served  as  a  guide  to 
the  indexer  revealing  which  documents  hod  been  indexed  under  certain  terms. 
Coordinate  index  systems  made  this  ^  more  difficult  operation.  However, 
the  computer  has  again  contributed  to  this  area  with  the  introduction  of 
on-line  systems.  In  such  an  environment  the  indexer  can  search  the 
thesaurus  files,  note  the  number  of  postings  under  the  coordinate  terms  and 
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also  ask  for  an  on-line  display  of  some  of  the  document  references  already 
indexed  under  the  terms,  and  note  the  additional  terms  used  to  index  these 
documents.  (The  card  catalog  revisited?)  This  form  of  display  can  assist 
in  increasing  correct  usage  of  terms  and  contribute  to  indexer  consistency. 
And  of  course  the  benefits  to  the  retriever  are  equally  useful.  Such  a 
system  is  described  by  Bennett  (1969).  The  reader  is  also  referred  to  the 
Lockheed  Dialog  system  and  the  NASA  Recon  system. 

A  further  extension  of  the  use  of  on-line  systems  in  an  indexing 
environment  appeared  in  the  literature  recently,  but  the  reference  has  been 
lost.  Essentially,  the  indexer  refers  to  an  automated  on-line  card  catalog 
and  attempts  to  determine  if  the  bibliographic  references  or  citations  in  the 
article  to  be  indexed,  are  already  entered  into  the  card  catalog.  If  any 
of  the  citations  are  there,  the  indexer  next  asks  to  see  the  index  terms 
assigned  to  these  citations,  thereby  gaining  some  clues  as  to  which  terms 
may  be  likely  candidates  for  indexing  the  article  in  hand.  This  method  is 
an  extended  citation  indexing  approach  which  reveals  the  superior  power 
of  an  on-line  system  for  improving  indexing  consistency  and  effectiveness. 

Mthough  this  discussion  ot  *be  impact  of  the  computer  is  brief,  it 
should  not  be  interpreted  as  a  snub.  The  computer  has  dramatically  altered 
the  field  of  information  analysis,  storage  and  retrieval,  and  has  broadened 
the  horizons  of  librarians  and  documenta lists.  Without  it  information 
retrieval  would  still  be  in  the  dark  ages. 
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Saif  organizing  *ytf*ms 
Adcock  daisflffss  0900 
8T  Antenna* 

Directional  antenna* 

Adder* 

USE  Addmy  circuit® 

Adder  subtracter* 

USE  Adding  circuits 
Adding  circuit*  0901 
UF  Adder* 

Adder  subtracter* 

Subtracter* 

BT  Circuits 

RT  Accumulator*  (computer*) 
Computer  component* 

—Logic  Circuit* 

Adding  machine*  1505 
BT  Calculators 

Oftice  equipment 
Office  machine* 

Addison*  dl**e**  0605 
BT  Adrenal  cones  die***** 
Endocrine  disease* 
Hypoiidransnim 
AT  Hypotension 
— Tuberculosn 
Addition  1201 
UF  Summing 
BT  Arithmetic 
Number  theory 

Addition  polymerization  0703 

BT  Addition  reactions 
Chemical  reactions 
Pobm*  nation 
RT— Addition  reemi 

Condons*  .  n  potymeriuibn 
—Elastomers 
Graft  polymerisation 
— Polyctlitt*  resm< 

— Thaririopiaatic  rssms 
— Thermo*e:t.ng  reim* 

AddWon  polymer* 

USE  Addition  re$»n* 

Addition  reaction#  07v»3 
ST  Chemical  reactions 
NT  Addition  polymerization 
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AT — Alkylaton 
Ainm,i!.i>n 
Cn*N*iiy).ii<jn 
C.»'bo»yl.'?ion 
De'iirtiovybtiOA 
E^<>iilicat*of< 

Etherification 
G'ignard  reaction* 

— M  a;  og«  nation 
HydrMion 
— Hydroge.ialioo 
Metaiation 
Ndrat-on 
Phosphorylation 

Addition  f#*ln*  M09  1110 

Cerhof^cnein  pelymanr;  ter 
beoroafom  char.')  potmen  oa 
P^iystfrer  re&n* 

UF  .Addition  polymer* 

ATT  A  as  r**in* 

Acrylamide  copolymer* 
—Acrylate  ccpo*ym*r* 

Acrylic  sckS  copo-ym^f* 

— Acrylic  copolymers 
—Acrylic  resin* 

— Acrylonitrile  copohmver* 
Butyl  rubber 
— ChiOropfen*  fl'  t 
— Diene  resin* 

Ethylene  copolymer* 
—Ethylene  retm* 

— Naloca^cn  resin* 

— Claim  copolymer* 

—Olefin  resin* 

Poiyecryiamjde* 

— Poly  acrylate* 

Potyccryitc  *c«J* 

Polywrytonitnta 

Potyfiuladiene 

Polychiofoprene 

Polychkjrotntiuomethyteois 

Polyethylene 

Poiyisobutyfen* 

Pcfyiaopren* 

Pory methyl  methacrytete 
Polypropylene 
Polystyrene 
£*'«yv;nyl  actJfct* 

Rajyvtayl  alcohol 
Polyvinyl  chloride 
Polyvinyl  luorkt* 

Styrene  butadiene  i**ln« 

— Styrene  copolymer* 
—Styrene  »**ins 
7d\f8fiuoro*thyl«ne  retina 
Vinyl  acotai  yeain* 

Vinyl  acetais. 

Vinyl  ec«\tt*  wpotymer* 

— Vinyt  acetate  .wnt 
Vinyl.  chtoMe  cd$»tym©f* 

— Vinyi  chloride  ratine 
—Vinyl  copolymer* 

Vinyl  ether  rwto* 

Vinylidt  n#  chloride  iNim 
— Vinyliden#  twin* 

—Vinyl  retina 

RT  Addition  polymerisation 
— Crowlinxwg 
Foam  rubber 
Graft  polymerization 
—Plastic*  projecting 
— 'Polymeric  film* 

—Synthetic  fiber* 
—Vulcanized  olaytomert 
Addition e  (srrlergements) 

USE  Extensions 
Additive*  1 107 
UF  Doping  (additive*) 

Modifier* 

♦Mud  additive* 

NT  Admixture* 

Antilcing  additive* 

Antiknock  additive* 

Cement  additives 
Extreme  pressure  additive* 
Food  additive* 

—Fust  additive* 

Liquid  re  ike!  eduitiyee 
Luoncan?  additive* 

Metal  deactivator# 

Pamt  thinner* 

Pulp  additiv** 

RT  Antifreezes 
Antioxidant* 

Antistatic  agent* 

— Bughtencra 
—Coatings 
Corrosion  inhibitor* 


— Diiuont* 

Doiv»s 

— l-ryinu  o‘»* 

E*toixto*s 

fdlor* 

Gefltng  agents 
inte«s!it«ai* 

— Iubr.cant3 
NaphJfcii 
Opacrfier* 

— Pigments 
— Plasticiiort 
— Preservative* 

—Solvents 
Stedriizef*  {agents} 

Thickener*  (maurta)*) 

Thickneea 

AddKron* 

USE  Radial  beam  tube* 

Addressing  1407 

RT— Coding 

—Computer  programming 
Add  rets  ng  I  stern 
USE  Register*  (computer*) 

Advitlft**  0601  0703 
(PArrunopjfin*  and  its  denvatruee 
BT  Heterocyclic  compound* 

Nitrogen  heterocyclic  compound* 
Nitrogen  heterocyclic*  witn  4  N 
Purines 

NT  —Adenosine* 

Puro.nycin 

\d*nocarcfncma»  0605 
8T  Malignant  neoplasm* 

Neoplasms 

RT  Br*«»t  carcinoma 
Adenoma  0605 
BT  Benign  neoplasm* 

Neoplasms 

RT  — freest  neoplasms 
Adenosine  phosphate*  0601  0703 
BT  Esters 

Nucleotides 
Organic  phosphate* 

Phosphorus  organic  acid  **3*r* 
Phosphorus  organic  compound* 
Adenosines  0703  0601 
8T  Adenines 

Heterocyclic  compound* 

Nitrogon  h*terocyc!»c  compound# 
Nitrogen  heterocyclic*  with  4  N 
Nucleoside* 

Purmes 

NT  Puromycin 
Adenoviruses  0613 
BT  Virus** 

NT  Acute  respiratory  disease  vim* 
Oncogenic  virus** 

Polyoma  virus** 

Adenovlru *  Infection* 

USE  Respiratory  infection* 

Adherence 
USE  Adhesion 
Adhesion  1407 
UF  Adherence 

Sticking  (edheeion) 

Tickings* 

BT  Surface  properties 
RT  Adhesive  bonding 
—Adhesive* 

Ad  ho  si  v*  strength 
Adsorption 
—Bending 
Cementing 
Cohosion 

Dissimilar  material*  bonding 
Fusion  (melting} 

Gfujng 

Internal  pressure 
laminating 
Peeling 
—Sealing 
Seaming 
**>«Sh*ar  testa 
Surface  chemistry 
Taping 
Wettmg 

Adhesion*  (in?«sl$ne*)  0605 
RT  —Gastrointestinal  oisoase* 
—Intestinal  obstruction* 

Adhesion  toata  1402 

UF  Adhesive  tests 
NT  Poe  I  tests 
Adhesive  bonding  1300 
BT  Bending 

RT  Achosion 


O.ssim.Har  materials  bonding 
Adhesive  papers  1112  1131 
6T  Pn  j*^rc 
RT  A4he*/V*  tape* 

Adhesive  peel  tent 
USE  Feel  tests 
Adhesives  1101 
UF  t8md*r*  (edhsaivee) 

Cement*  <arfft**n»aj 
NT  Glue 

Pressure  aeftutiv*  odNasnta* 
Rubber  edheihree 
RT  Adhocion 

Binders  fmaferiats} 

Bonding  length 
Cohesion 
Epoxy  resine 
—fastener* 

—Joints  (junctions) 

—Sealers 
San-ng  time 

Adhesive  strength  2012 
ST  R<orha*>'C*i  propsrtiea 
RT  Adhesns’! 

Bonding  strength 
Peel  strength 
Shear  strength 
— Surface  prope/liee 
Tensile  strength 
Adhesive  tepea  1101 
BT  Binding  tape* 

RT  Adhesiv*  papers 
Adhesive  iettt 
USE  Adhesion  tests 
Adfebatic  condlUbR*  2013 
RT  Enthalpy 
—Environment* 

Heat 

— Temperature 

Adtabcttc  domegnetlxotfcm  2C12 
UF  lAagnetic  coding 
8T  Cooling 
RT  Cryogenic# 

— Refrigerating 
Adiabatic  flow  2004 
BT  Fluid  flow 
Adits  syndrome  0603 
BT  Eye  diseases 

Signs  and  symptom* 

Adipates  0703 
BT  Aliphatic  acid  **ter* 

Carboxylic  acid  ester* 

Dibasic  acid  esters 
Esters 

Adiphenlne  0615 
RT  Cholinergic  blocking  agent* 
Adipic  acid  0703 
BT  Aliphatic  acids 
Carboxylic  acids 
Dibasic  organic  acid* 

Organic  acids 
Adlponllrlte  0703 
8T  Nitriies 
Adipose  tissue 
USE  Connective  tissue 
Adlta  0609 
8T  Tunnels 
RT  Mine  shafts 
Adlectlve  law  0504 
BT  law  (jurisprudence) 

Public  taw 
RT  Common  law 
Criminal  law 
Decisional  law 
—Substantive  lew 
Adjusting  *<407 
UF  t  Self  adjusting 
RT  Accounting 
Aiignmant 
Clearances 
Coihmation 
Correction 
—Fitting 
Focusing 
leveling 
Matching 
Positioning 
Revisions 
Setting  (adjuring) 

Smoothing 

Straightening 

Adjustment  (psychology)  0510 

UF  Maladjustment 
BT  Adaptation 
RT  Abnormal  psychology 
Anxiety 


Subject  Category  index  number*  follow  main  terms;  (— )  **  £•#  mam  entry  f©f  narrower ^  terms,  t  "•  Consult  mam  *ntry. 
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ICON* I  I 


ICCENTRICITY 
ISRtGUl  A«I  T  US 
UNIQUENESS 
asukicinis 

0606  3602 
HI  ANTHROPOLOGY 
HUMAN  BtlNGS 

inhabitants 

ABORT  APPARATUS 
0203  3102  3103 
»i  safety  Devices 
MI  ABUATtQ  Missions 
mr.cMMFi  safety 

AAREST INC  CEAA 
6 AMR 1EAS 

(ERASES  (pen  ARAL  ST  IMG  MOTION! 

s drag  cevices 

EJECT  ION  SEATS 
EQUIPMENT 
ESCAPE  CAPSULES 
escape  sockets 

abort  TkAJECICRIES 

1906  3006  3102  3103 
1ST  (TRAJECTORIES 
AT  ABORT  EO  MISSIONS 
MATTS  (SYSTEMS! 

ABORT  EO  MISSIONS 
3192  3103 

AT  ABORT  APPARATUS 

ABORT  TRAJECTORIES 
DESTRUCTION 

engine  failure 

ESCAPE  CAPSULES 
ESCAPE  ROCHETS 
FAILURE 

malfunctions 

MISSIONS 

ABRASION 

0A05  1*0*  ISO!  I tQ A 

AT  abrasives 

CHIPPING 

CLEANING 

CUTTING 

DRV  FRICTION 

EROSION 

FILES  (TOOLS! 

(FRIO  SON 

GRINDING  (MATERIAL  AEIWVAI  ' 
LESIONS 
METHLCGOAMiT 
•POLISHING 
SCORING 
NEAR 

ABRASION  RESISTANCE 
I *03  1*0* 

BT  (MECHANICAL  PROPERTIES 
RT  HARDNESS 

RESISTANCE 

TOUGHNESS 

ABRASIVES 

1*06  1-301  1605  1806 
NT  CARBORUNDUM  (TRADEMARK) 

RT  ABRASION 

ALUMINUM  OXIDES 
CERAMIC* 

DIAMONDS 

GRIT 

PUMICE 

QUARTZ 

SILICON  CARBIDES 
ABSCISSAS 

USE  (COORDINATES 
ABSOLUTE  TEMPERATURE  SCALES 
USE  TEMPERA) URE  SCALES 
ABSORBENTS 

0602  0603  160* 

UF  MOIECULAR  SIEVES 
*T  SORBENTS 
RT  ABSORBERS 

ABSORBERS  (EQUIPMENT  I 
ABSORBERS  (MATERIALS) 
ADSORBENTS 

AIR  CONDITIONING  EQUIPMENT 
OESICCANTS 
MATERIAL  ABSORPTION 
MATERIALS 

ABSORBERS 

0603  1609  1*06  2202  260*  2901  3J03 
3303 


NASA  THESAURUS  (ALPHABETICAL  LISTING! 


( USE  OF  A  MORE  SPECIFIC  TERM  IS 
RECOMMEND'  U — CONSULT  THE  TERMS 
LISTED  BE L ON ) 

RT  ABSORB! NT  S 

ABSUHULRS  (EOUIPHENTI 
ABSORBERS  (MATERIALS) 
(ATTENUATORS 
CLEANERS 

OSCILLATION  DAMPERS 
SHOCK  ABSORBERS 
VIBRATION  ISOLATORS 
ABSORBERS  (EQUIPMENT! 

0602  1*06 

(EXCLUDES  EQUIPMENT  FOR  ABSORBING 
ENERGY) 

RT  ABSORBENTS 
ABSORBERS 

ABSORBERS  (MATERIALS) 

AIR  CONDITIONING  EQUIPMENT 
CLEANERS 

COLUMNS  l PROCESS  ENGINEERING) 

CONDENSERS  ( L ICUIP IERC I 

COOLING  SYSTEMS 

DEGASSING 

DRYING  APPARATUS 

EQUIPMENT 

MATERIAL  ABSORPTION 
REFRIGERATING  MACHINERY 
SHOCK  ABSORBERS 
ABSORBERS  (MATERIALS) 

0602  1*06  180* 

(EXCLUDES  ABSORBENTS— LIMITED  TO 
MATERIALS  FOR  ABSORBING  RADIATION 
RATHER  THAN  OTHER  MATERIALS) 

NT  NEUTRON  ABSORBERS 
RADAR  ABSORBERS 
SOLAR  ENERGY  ABSORBERS 
RT  ABSORBENTS 
ABSORBERS 

ABSORBERS  (EQUIPMENT) 
(ATTENUATORS 
CLEANERS 

ELECTROMAGNETIC  ABSORPTION 
(ELECTROMAGNETIC  HAVE  FILTERS 
(ENERGY  ABSORPTION 
FILTERS 
HEAT  SINKS 
INSULATION 
JACKETS 
MATERIALS 

RADIATION  SHIELDING 
REFRIGERANTS 
(SHIELDING 
SINKS 

STOPPING  POKER 
SUPPRESSORS 
ABSGRPT  ANCE 
2310 

BT  (ELECTROMAGNETIC  PROPERTIES 
OPTICAL  PROPERTIES 
RT  ABSORPTION  SPECTRA 
ABSORPTIVITY 
ALBEDO 

CAPTURE  EFFECT 
COSMIC  RAY  ALBEDO 
DENSITY  (HASS/VOLUMEI 
EARTH  ALBEDO 

ELECTROMAGNETIC  ABSORPTION 
CTGHT  TRANSMISSION 
OPACI IY 
REFLECTANCE 
(SURFACE  PROPERTIES 
(TRANSMISSION 
TRANSMISSIVITY 
TRANSMITTANCE 
TRANSPARENCE 
TURBIDITY 
ABSORPTION 
3607  360B 

I  USE  OF  A  MORE  SPECIFIC  TERM  IS 
RECOMMENDED— CONSULT  THE  TERMS 
LISTED  BELOW! 

RT  ABSORPTION  SPECTRA 
ADSORPTION 
ATONIC  COLLISIONS 
(ATTENUATION 
BENEF ICIAT (ON 
CAPTURE  EFFECT 
COLLISION  PARAMETERS 
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ABANDONMENT 

UF  Exapt  (Abandonmant) 

MT  BAILOUT 
RT  DITCHING 

ABDOMEN 
BT  BODY 
Abelian  fields 
USE  ALGEBRA 
ABLATION 

RT  AEROOYNAMJC  HEATING 
AEROTHEnMOriASTIClTY 
COOLING 
EROSK1N 
SUOUMATION 
VAPORIZATION 

ABNORMAL  PSYCHOLOGY 
(Includes  gene rat  investigations  c i 
tmguiir  mental  phenomena 
me fedmg  behavior  or  mental 
d&orxfor  dreams.  haUvcmations. 
and  mental  retardation.  For 
invention.  diagnosis.  and  therapy  of 
•motional  disturbance*,  mo 
PSYCHIATRY  ) 

UF  epical  oaychotogy 

Psychopathology 

•T  PSYCHOLOGY 
MT  PSYCHIATRY 

STRESS  (PSYCHOLOGY) 

RT  ANXIETY 
BEHAVIOR 
CRIMINOLOGY 
EMOTIONS 
FEAR 

SENSORY  DEPRIVATION 
Abrasion 
USE  ABRASIVES 
Abrasion  resistance 
USE  WEAR  RESISTANCE 
AAf  kSitO  COAIM  ft 
USE  ABRASIVES 
ABRASIVES 
UF  Abrasion 

AbrMft*  coat  toga 
Broach  powOora 
Commutator  donee 
Grmding  matanala 
RT  CORUNDUM 
DUMONOS 
ABSORPTION 

(The  retool**  and  conversion  Mo 
another  form  of  energy  of  roye. 
trams,  or  part tda*  by  •  MMMt  J 
RT  ACOUSTIC  INSULATION 
ATTENUA7ION 
DESICCANTS 

RESONANCE  ABSORPTION 
SHtCLONtG 

SURFACE  PROPCRTRS 
VIS  RATION  ISOLATORS 
Absdrecting 
USE  A8STRACTS 
ABSTRACTS 
UF  AbctracRng 
Snal» 

Raaomaa 

Summaraaa 

st  oocumentateni 

RT  REPORTS 
ABUNDANCE 
UF  Ava  .  &4*y 
AMcBn 
USE  Pf  STICOCS 
ACCELERATION 
UF  (Mar  cat 
ST  motion 
RT  DECELERATION 
THRUST 
VELOCITY 


AcedferalJon  /nfagrafort 

UrF  accelerometers 

ACCELERATION  TOLERANCE 

BT  TOLERANCES  (PHYSIOLOGY) 

RT  BLACKOUT  (PHYSIOLOGY) 
ACCELEROMETERS 
UF  AccaHrahon  integrator* 

ACCEPTABILITY 

RT  MAINTAINABILITY 
QUALITY  CONTROL 
STANOAROS 

TOLERANCES  (MECHANICS) 
ACCIDENT  INVESTIGATION 
RT  ACCIDENTS 

AVIATION  ACCIOENTS 
AVIATION  INJURIES 
AVIATION  SAFETY 

ACCIOENTS 
NT  AVIATION  ACCIDENTS 
COLLISIONS 

MOTOR  VEHICLE  ACCIOCNTS 
RT  ACCIDENT  INVESTIGATION 
CASUALTIES 
DISASTERS 
EXPLOSIONS 
FIRES 
FIRST-AIO 
HAZARDS 
RESCUES 
SAFETY 
SURVIVAL 

WOUNOS  A  INJURIES 
ACCLIMATIZATION 
(Phywok>g*cat  adjustment  to  cHmatk 
conditional 

BT  ADAPTATION  (PHYSIOLOGY) 

ACHIEVEMENT  TESTB 

(Standardised  educational  taste 
constructed  to  sample  l*t 
proficiency  level  or  adequacy  of  peat 
iMfliMj  in  any  given  Hnfd  of  Study) 
BT  PSYr**OMPTRIG$ 

RT  MTELLIGENCE  TESTS 
PSYCHOMOTOR  TESTS 
ACID-BASE  EQUILIBRIUM 
Acidemia 
USE  ACIDOSIS 
AcMtfy 

USE  PH 

ACIDOSIS 
UF  Ac«dam»e 
ACOUSTIC  DETECTORS 
BT  ACOUSTIC  EQUIPMENT 
DETECTION 
DETECTORS 
RT  MICROPHONES 
POSITION  TINGING 
ACOUSTIC  EQUIPMENT 

UF  Sound  agwJpmtnt 
NT  ACOUSTIC  OETCCTOAS 
ACOUSTIC  FILTERS 
AMSCHOtC  CHAMBERS 
ELECTROACOUSTIC 
TRANSDUCERS 

hydrophones 

megaphones 

MICROPHONES 
NOISE  GENERATORS 
SOUND  Of  NCRA7COS 
SOUND  REPRODUCTION 

systems 

RT  HARMONIC  ANAL Yft»| 

harmonic  oscillators 

NOtSE 

ACOUSTIC  FILTERS 
ST  ACOUSTIC  EQUIPMENT 
ACOUSTIC  IMPEDANCE 

UF  Mapddanc*  (Actual**) 

ST  ACOUSTIC  PROPCRTCS 
RT  IMPEDANCE  MATO**Q 
ACOUSTIC  INSULATION 
UF  MauMhan  (Acaaafe) 
tneuktors  Uknuthe) 

SaundgrpaNwg _ 


RT  ABSORPTION 
ACOUSTIC  PROPERTIES 
UF  Physical  proper!**  (Acoustic) 

NT  ACOUSTIC  IMPEDANCE 
SOUNO  TRANSMISSION 
RT  HARMONIC  ANALYZERS 
HARMONIC  OSCILLATORS 
NOISE 

RESONANCE 

STANDING-WAVE  RATIOS 
ACOUSTIC  RANGES 
RT  MYOROPMONES 
ACOUSTICS 

(Theoretical  studies  of  It *  production. , 
behavior,  and  recaption  of  elastic 
Stress  waves  in  all  type  of  media  For 
theoretical  studies  of  waves  in  the 
audible  frequency,  see  SOUND  ) 

RT  ANCCHOIC  CHAMBERS 
MECHANICAL  WAVES 
PSYCHOACOUSTICS 
SOUNO 

ULTRASONIC  RADIATION 
ACRYLIC  RESINS 
UF  Lucita 
Paraph* 

Piaaiglat 

p  oty  m  a  thy  Imathac  rylala 
BT  PLASTICS 

Activated  carbon 

USE  CARBON 

ACTUATORS 

(For  setuatora  with  feedback,  see 
SFRVOU£CHANlSUS  For 
todkaton.  wee  SYNCHROS  ) 

NT  EXPLOSIVE  ACTUATORS 
HYDRAULIC  ACTUATORS 
RT  SERVOMECHANISMS 
SOLENOIDS 
ACUITY 

NT  V»r.*JAL  ACUITY 
m  PERCEPTION 

SENSORY  MECHANISMS 
THRESHOLDS  (PHYSIOLOGY) 
TOUCH 

Adaptability  {Psychology) 

USE  ADJUSTMENT  (PSYCHOLOGY) 

ADAPTATION  (PHYSIOLOGY) 

Iff  Altitude  ad  apt  at  ton 
Dertt  adaotahon 
Ganaral  adaptation  ayndrpma 
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.  .  Maromorphlc  function* 

.  .  .  Elliptic  functions 
.  .  .  Rational  functions 
.  .  .  Zata  function 
.  .  Rlomtnn  aurfacot 
.  .  Special  function* 

.  .  .  Airy  function 
.  .  Beasol  function* 

....  Hankal  function* 

.  .  .  Bata  function 
.  .  .  Exponential  function* 

.  .  .  Gamma  function 
.  .  .  Harmonic  functions 
.  .  .  Hyperbolic  function* 

.  .  .  Hyoargaomatnc  function* 

.  .  .  Laguarra  function* 

.  .  .  Legendre  functions 
.  .  .  Logarithm  functions 
.  .  .  Mathleu  functions 
.  .  .  Orthogonal  function* 

.  .  .  Spherical  her  monies 
.  Functional  analysis 
.  .  Banach  space 
.  .  .  Banach  algebras 
.  .  Hilbert  apace 
.  Functionals 
.  .  Generating  functions 
.  .  Harmonic  analysts 
.  .  .  Almost  periodic  functions 
.  .  Integral  equations 
.  .  .  Fredholm  equations 
.  .  .  Singular  Integral  equations 
.  .  .  Volterrt  equations 
.  .  .  Wiener-Hoof  equations 
.  .  Integral  transformations 
.  .  Bessel  transformation 
.  .  .  Convolution  integrals 
.  .  .  Fourier  transformation 
.  Henkel  transformation 
.  .  .  Laplace  transformation 

.  Reel  variables 

.  .  Calculus 

.  .  .  Bounded  functions 
.  .  .  Continuity  (mathematics) 

.  .  .  Differential  calculus 

....  Inflection  points  (medtemebsa1 

.  .  .  Integral  cafcuhie 

....  Convergent  Integrate 

...  Divergent  Integrate 

.  .  .  Limits  (methemabcel 

.  .  .  Monotone  hmettone 

.  .  .  Sequences  (mathematics) 

.  .  .  Settee  (mathematic*) 

....  Convergent  ssriaa 
....  Dutch!*!  settee 
....  Divergent  senes 

. Asymptotic  eerie* 

....  I* pensions  (mestumettee) 

.  .  .  .  Fourier  sene* 

.  .  .  Power  series 

. Teytora  settee 

. MacteurWt  earls* 

.  .  Vector  an*ly*M 
...  Curt  (vectors) 

.  .  .  .  Parametric  eouehon* 

.  .  Calcwlu*  ot  variations 

•  V^^vVsW  B^VWte 

.  .  O reene  function 
.  .  u**ar  efferent x*  mmw 
.  .  .  Nonlinear  ddferonMI  aguaBe-** 

.  .  .  s  DuMftge  dtfleronM  UMiM 


....  Lyapunov  function* 

....  Van  dar  Pol  differentia!  aquation 
.  .  .  Ordinary  differential  equation* 
....  Duffinga  differential  equation 
....  Sturm-Uouvill*  theory 
....  Van  der  Pol  differential  equation 
.  .  .  Partial  differential  equation* 
....  Boundary  value  problem* 

. Ceuchy  problem 

. Oirlchlet  problem 

. Potential  theory 

....  Elliptic  differential  equations 
....  Hyperbolic  differential  aquation* 
....  Paraoolic  differential  equation* 

.  .  Fourier  enelyaia 
.  .  .  Fourier  integrals 
.  .  .  Fourier  eeriea 
.  .  .  Periodic  functions 
.  .  Generalized  functions 
.  .  .  Delra  function 
.  .  Measure  and  integration 
.  .  .  Discontinuity  (mathematic*) 

.  .  .  Ergodic  thoory 
.  .  .  Integral  calculus 
....  Convergent  integrate 
....  Divergent  integrate 
.  .  .  Weighting  functions 

Anslyzor* 

.  Electric  analyzer* 

.  .  Frequency  anatyxer* 

.  .  .  Harmonic  analyzer* 

•  .  Interference  analyzer* 

.  .  Network  analyzer* 

.  .  Nolee  anely?«rt 
.  .  Pulse  analyzes 
.  .  .  Putee  height  analyzer* 

.  .  Wave  analyzers 
.  Electrostatic  analyzer* 

.  Ion  trap*  (instrumentation) 

.  Sound  analyzer* 

.  Spectrum  analyzer* 

Anhydrides 

.  Carboxylic  acid  anhydride* 

.  .  Acetic  anhydride 
.  .  Benzoic  anhydride 

Antenna* 

.  Aircraft  antenna* 

.  Beacon  antennas 
.  Broadband  antenna* 

.  .  Biconlcsl  antenna* 

.  .  .  Diecone  antenna* 

.  .  Conical  antennas 

•  .  Cylindrical  antenna* 

.  Log  periodic  antenna* 

.  Rhombic  antennae 
.  .  Spiral  antenna* 

.  .  Traveling  wave  antennae 
.  Cassegrain  antenna* 

.  Circular  antennas 
.  Coupled  antennae 
.  Opole  antenna* 

.  .  Cylindrical  antenna* 

.  .  Sleeve  antennae 
.  CM  factional  antennas 
.  .  Adcock  antenna* 

.  .  Backfire  antenna* 

.  .  Corner  rehector  antenna* 

.  Helical  antenna* 

.  .  Horn  antenna* 

.  Lena  antenna* 

Lwneberg  lenses 
.  ■  Log  periods  antenna* 

.  .  Loop  antenna* 

.  .  Parabolic  antennae 
.  .  Hula? -rig  antenna* 

.  .  Radar  antennas 
-  .  Nutating  antennas 
.  Rhombsc  antennaa 
.  .  Slot  antennae 
.  Steerabt#  antennaa 
.  Synthetic  apertum  snta*na* 

Traveling  w*v*  antennaa 
.  Yag<  antennaa 
.  Ground  vehtet*  antennaa 
Leaky  wore  antennae 
■  Long  wire  antennae 

•  Mtctoweve  antennae 

Horn  antennaa 
Lena  antennae 
Lisnaberg  tenet* 

Slot  antennas 
.  Mteade  awten  .v*a 
Muthpia  *****  asitannaa 

•  eraennea 

.  .  Otrocdon  finding  artenru* 

•  •  VRAamwebor  antennae 
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ABNORMAL  ITUS 

MAGNETIC  ANIMAL  US 
GM1AGNLTIC  HOLLO* 


accumulators 

DUST  CQLLEC  TOPS 
SOLAR  COLLECTORS 
SOLAR  REFLECTORS 


ACIDS 

AMINO  ACIOS 
ADENINES 
ALANINE 
ASPAATIC  ACIO 
COENZYMfcS 
CYSTEINE 
FOLIC  ACID 
GLUTAMIC  ACID 
GLUTAMINE 
GLUTATHIONE 
GLYC INE 
HIPPURIC  ACIO 
HISTIDINE 
LEUC INE 
LYSINE 

helanojdin 

METHIONINE 

NUCLEASE 

PAPAIN 

PEPTIOES 

HYPERTENSIN 

PHENYLALANINE 

protopaotcins 

PYRIDINE  NUCLEOTIOES 
THYROXINE 
TRYPTOPHAN 
URIOYL1C  ACID 
AMO0AR8 I T  AL 
ASCORBIC  ACID 
BORIC  ACIOS 
BUTYRIC  ACIO 
CARBONIC  ACIO 
CARBOXYLIC  ACIOS 
ACETIC  ACIO 

t  ThVL ENEQ I AMINE  TE TRAACE TIC  ACIOS 
VEKSENE 

lOOOACcTIC  ACIO 
ACETYLSALICYLIC  ACIO 
ACRYLIC  ACIO 
ALANINE 
ASPARTIC  ACIO 
BENZ | L  IC  ACIO 
BENZOIC  ACIO 
CITRIC  ACIO 
0KAR6OXYLIC  ACIOS 

TEREPhIna, ate 

FOLIC  ACIO 

►ormhvomoaaak  agio 

FORMIC  ACIO 
hEXOGENE'  (TRADEMARK.) 

LACTIC  ACIO 
LYSINE 

MCuTJMC  ACIO 
OLEIC  ACIO 
Of.  A'  It  ACIO 
(!«aM(  ALIOS 

PHKCI.INI  i  A. 

l»  A  t  |i; 
i  m  »  i  nniA’i 
YAl  I  fjl  At  I  LI 
l  it  At  |  .« 

vY  ANitf  it  Ai  |.l 
III  ll-TI  l«  At  lit 
i»*  »•»'*  I  “"‘ft*  |  It  AL  1  D 
I  AI  I  r  At  1 1!-. 

IViOALllU  ACIO 
L  I  PfMC  AC  1C 
CL  l  1C  ACIO 

pacpionic  acio 

SMACK  ACIO 
VAitPIC  ACIO 
VI  *  SI  M 

HVCAAZOK  ACIO 

hyoRGChlCAJC  acio 

HYD*  OF  L  uCR  I C  ACIO 
NITRIC  ACID 
MUCLt.C  ACIOS 


I 


s 


ACIOS 

ICON' I ) 
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H  Ihi'NHi.l  i  K.  ALIUS 
AW  N  INI  S 
UK  1 1 > Y LlC  AC  10 
oxtOASi 

PfcHCMUmiC  AC  1  o 
PHOSPHORIC  AC  I  0 
SULFURIC  AC  lu 
THYMIDINE 
THY«|Kt 
URIC  AC  10 


ACOUSTIC  PROPERTIES 
ACOUSTIC  IMPEDANCE 
ACOUSTIC  instability 
ACOUSTIC  SCATTERING 
RE  VI A8ERAT ION 
ACOUSTIC  VELOCITY 
SOUND  INTENSITY* 

ZERO  SOUND 


ACTIMOt  SERIES  COMPOUNDS 
PLUTONIUM  COMPOUNDS 

PLUTONIUM  FLUORIDES 
PLUTONIUM  Dm  l)(  S 
Thorium  compounds 
THORIUM  FLOOPIOCS 
THORIUM  UXIDLS 
URANIUM  COMPOUNDS 
URANIUM  CARBIDES 
URANIUM  FCUORIOES 
URANIUM  OXIOES 


ACUITY 

VISUAL  ACUITY 
HYPEROPIA 


ADAPTATION 

ACCL IHAIIZATION 

altituoe  acclimatization 
cold  acclimatization 
oesert  adaptation 
retinal  adaptation 

DARK  ADAPTATION 
LIGHT  ADAPTATION 


ADDITIVES 

AONIXTURES 

antifreezes 

ANTUCING  AOOITIVES 
ANTUNOCA  ADDITIVES 
*.-if  10 X  i  DANT  S 
OIL  AOOITiVES 
OP  AC IF l EPS 
PLASTIC IZIAS 
PROP  E  L  L  AN  I  AOOITIVES 
PROPILiANT  MINDERS 

SOL  10  ROCRIT  AlNOlRS 


AERODYNAMIC  CHARACTERISTICS 
AERODYNAMIC  BALANCE 
AIROOVNARIC  DRAG 
SUPERSONIC  DRAG 
AERODYNAMIC  STABILITY 
LIFT 

INTERFERING'  LIFT 

ait  lift 

ROTO*  LIFT 
ZERO  L IF  I 

STATIC  AIRODYNAMIC  CHARACTERISTICS 


AXAOOY*A»IC  FORCES 
Ai ROD* MANIC  DRAG 
SuPI RjCNl C  DRAG 

acrooynamic  loads 
blast  LOADS 
Gust  i  gads 
ring  loaoing 
HYPERSONIC  FORCES 
LIFT 

INTERFERENCE  lift 
JET  u.  T 
ROTOR  LIFT 


A-  Z 
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PERMUTED  INDEX _ _ IgtOgM 


Intxllnal  (Con  ) 

lodme  organic  compound* 

Aluminum  iron  hardeners 

•  liocyoiMv* 

intestinal  obstructions 

ledo 

Angle  iron 

Itoindoltt 

Intestine 

•todo  compc  jnda 

Cast  iron 

lioindolln*! 

Small  intestine  ais***e* 

lodoalkanat 

Channel  iron 

holtlion 

Intatlinai 

Iodoform 

Deita  iron 

Itoltton 

Adnesions  (intestines) 

lodohydrocarbona 

•Ductile  iron 

•  Shock  isolators 

A'xoendi*  (intestine*) 

lodomalallataa 

Ouctito  iron  castings 

Vibration  isolators 

cv.on  (int*»tina*) 

Potassium  iodom#t*it*t*s 

Gamma  iron 

Itoltuelna 

intoxication 

Ion 

Gray  iron 

litmriiti 

•Comp r*$se<3  |.r  intoxication 

•Eichang#r*  (ion) 

Gray  iron  castings 

Uom«rle 

Water  intoxicaton 

•Hydrogen  ion  activity 

Iron  alleys 

Komenc  transitions 

Intracellular 

•Hydrogen  ion  concentration 

Iron  and  steal  industry 

l»om«rltm 

Intracellular  potential 

Ion  accelerator* 

iron  carbides 

Mo'tcular  isomerism 

Intracraniai 

Ion  beams 

Iron  casting* 

ItomtriiaUon 

intracranial  electroencephalography 

•Ion  bombardment 

iron  chlorides 

liomitt 

Intramuscular 

•Ion  chamber* 

Iron  containing  alloy* 

•  tsomer*  (nuclear) 

•  intramuscular  infuaion* 

•km  concertratton  (density) 

Ion  currents 

iron  cyanides 

iron  deficiency  anemia 

Nuclear  isomers 
laomorpfUama 

Intraslat* 

Ion  density  (convent,  atioo) 

•  irpn  foundries 

Itoniulu 

tntrasiate  transportation 

loo  •'iiiuion 

iron  halides 

ItoriKOtlntmldf 

Intravenous 

Ion  engines 

Iron  inorganic  compounds 

Itonitrllat 

•  Intravanoua  mfu*«>f\a 

ion  exchange  membrane  Mectrofy  ee 

Iron  mtermataJlica 

•  liopintsna 

Intrinsic 

ton  exchange  reetne 

Iron  isotope* 

■tsphiritlic 

Intrinsic  viscosity 

ion  exchangers 

Iron  nitrates 

■  fsophihalic  ecid 

Intrusion 

ton  exchanging 

t'on  ore  deposits 

•  Itoplmthi 

•  Igneous  intrusion 

•on  excretion 

Iron  ores 

Itoprana 

Sa't  water  intrusion 

Ion  guns 

Iron  orQan  c  compound* 

Isopropnxide 

•  Sea  water  intrusion 

ton  irradiation 

Iren  oxides 

•  Alummu-m  i$opropox«de 

Intrusive 

ton  microscopes 

Iron  powder 

l»or.opyl 

Intrusive  rocks 

Ion  propulsion 

Iron  rich  PermaHoyt® 

•isopropyl  benzene 

Iniu  ssuicepUofl 

Ion  pump* 

iron  suifata 

Itoptara 

Inuhn 

ion  sources 

Iron  suifides 

taaqulnohnoa 

Inwar  «* 

•  ton  thrustors 

*  Maitoabie  ca»:  *on 

laoapio 

Inwarianca 

Ion  traps  (instrumentation) 

Maitoabi#  iron 

laoataay 

inventions 

•  ton  vacuum  gage* 

M*u*abie  iron  caetmga 

Isostetic 

tnvantorio* 

Ionic 

Monied  iron 

•  isostatic  change 

Authorized  inventories 

•  ton.-c  conductivity 

Modular  iron 

Isojta*  c  pressing 

Required  inventor*** 

tonic  crystal* 

Pig  iron 

Isothermal 

•  Stores  -inventor*##) 

tonic  mobility 

•  Spheroids,  iron 

Isothermal  annealing 

Inventory 

tonic  regulation  {phy*>*otogy) 

Sponge  iron 

•  Hothermai  transformation 

Inventory  control 

Ionization 

•  Tramo  iron 

isothermal  treatment 

Inventory  model* 

Gas  ionization 

U.aniym  iron  aitoya 

laotharma 

Invaraa 

Ionization  chamiMr* 

wn.te  'ron 

Hothiotyaflatai 

•inverse  matnc#* 

ionization  coefficients 

Wh.te  iron  casting* 

•  Inctl'.’OnicotiPBmldai 

•  Inversa  segregation 

•  Ionization  counter* 

Wrought  iron 

isothiuroniutfi 

Invaralona 

io»>izat»on  gage* 

Yttrium  iron  garnet* 

isothiyion^m  compound* 

•  Heat  inversions 

Ionization  potent* 

Iront 

lioiop* 

•  Inversion*  (temperature) 

•Meteoric  ionization 

Electric  iron* 

•  Cascade*  (.*oto  .*  *epar».ioni 

Temp#.-atu re  inversion# 

lonUvd 

Soidenng  iron* 

Chemical  exch...  ge  >*05  r>e 

Invertebrate 

•  Diazo  rompouivde  (lonoed) 

•  Waft;*  ^ons 

separat  'n 

Invertebrate  paleontology 

tonized  gases 

»v  red  a  nee 

E«e<i,cmegie<(  so  tope  aeperebort 

/nve.'feOretes 

Ionizing 

•  irrad  jnc*  meter* 

Hotope  an'ieb'!*', 

Inverted 

tonizmg  r*d-at«on 

fr.«d>attd 

:*o!ope  eheci 

•inverted  *>phon* 

lonogramt 

irradiated  toods 

edtepa  exchange 

Inverter 

lonoaondaa 

Irradiation 

Ivllope  il"PU>''!Hlt 

tov#rt#r  Circuit* 

fonetphara 

A *.p*4  .n-ad-Al'On 

isotope  seca-aiion 

In  ra  Mara 

Top*»d*  icmospneve 

•  BomoarO’  -a-nt  (»r.  idMtson; 

» i-SOt'-ip*  *#v*» 

•  DC  fo  AC  inverter* 

lonusphertc 

Dauterpn  irradiation 

teo  fopet 

Stat  c  in.efter* 

•tonospt'e'  ibeorpiion 

£iect«on  if'*d<*t<m 

Act-mum  ivotope* 

Invaatiyation* 

Kmespne/xc  disturbance# 

Food  .f radiytvcn 

isotopev 

Acc  -oeni  .n*e»!*gai'oni 

•  ionosphere  p  ?ot  <a 

Cinw4  =r>  advStvon 

Amevi.>t4*i  itotonea 

O  m.nai  in*e»tigatxo«a 

tonospneriC  propagate* 

k>n  -irad<aticn 

tepee 

•f  «  d  rreei-eai'cn* 

tonc-ip  n*ric  Storm* 

H#u Iron  irredtattcn 

A^gon  rS.Ht.  pe* 

•  r  Civ^dat  on  in*r  jtij-atxon* 

Sudden  -onc^pHervC  tf**fc*/b«%C## 

Pad  ai  body  .f»ao»ebon 

Arsen:-: 

Geoc-a ■«  -t-***^* t>e** 

toooaphari C* 

P  ctov'  i/raOtahCn 

A*tat»%e  xartope* 

•Se-sm*  ;«i-re*t>gah©«* 

Iona 

body  .rradketoen 

Ba'  wm  .*0K*P«* 

*5.i>-r  >n*t»f.gar«o.n» 

C*' ben. urn  .on# 

X  r*t  r>  r«adia*>on 

5e.-*el.ym  i*0', »  •!* 

S  u  fc  *  u  rt  a*  *  -^•eetigaSvo .'v* 

Ccwpei  *n* 

•irreguferrbea 

ISeryi  rsotope  ? 

Investment 

•  Hydrogen  so  * 

•  /rrefevence 

B  paeto-rv 

•Car  ?*-'  mseetment 

•  Hegetrwa  «on* 

irreversible 

Bo'C-n  rsetope* 

■r*eu  -n  vestment 

O'gan*  <«* 

vb«*  prpceaaee 

kn  *e«l ment  ce*t*wg 

•  r-O-VKve  vfysj 

1  nr  kg*ted 

Cedmrwjw  sot.-ix** 

t*"*esJ**en?  caefcn^e 

ipi. 

w -gated  i*nd 

Ca-oum  -totope* 

>»veetnve^4 

tffc  (pTcg» eremevg  tenfMapai 

trrrgatron 

Ce-'te'iv.wm  -voiopw* 

on  .n»ee*m—H 

Sr.'^ati c-n  tan*** 

-er  "  ires 

/nvesimenrs 

m 

k'-igat'cn  p^ea 

Cr-wn  i.-tcfj- 

investor* 

•iff  ft  MX? 

Sjx ir.'XW'  M«»p*NO« 

C**  um 

♦  i-veiter*  method 

ir**Uae 

^uoxu-.*r*ce  -r>  g**ur 

Ctoo*-^  .aeti'T-e* 

|r»viac»0 

•uan^v  eynnn 

Sv  *k*  vrgtaet 

« w tope* 

iTrli  d  N>-w 

•tratara 

i*C  hernia 

Co**-t  r*o*  'oe* 

involute 

•m&u 

ftcAr*.  m 

*ctope* 

n-  ->4  gear  teeth 

•  (ptfoesi 

iS-entr#p4c 

‘•c-topev 

io^e/ee 

fretfrue* 

•  hem 

Dr*pro*^  ec-M^pe* 

ied'de 

*•<*■**+>  encyv 

iet*«da 

(  -*otoj»e* 

<ee* 

co^tu^wvg  ettoit 

k#  \  *''d* 

f'lhvrm  -.KTlC-peV 

S  >■*»  -otf-tU 

ir.o-wm  ►a^e* 

haMji  ('♦netonw*) 

fv<vs^  um  '*0»&p*e 

ieSiSei 

-^orgen*<  c»ft{aevai 

•  Tr*n.(  *t**0a 

,r~'v"  -so tope* 

Pctiu  t*  ->c  see 

t'  '***'>*e*etW« 

t  iv»‘  f*a  teoto-pe* 

W  .  -r.«ee 

U'O.v.w  •►xopet 

•  Kc*n,.  eceUHe 

F'-e-  c-u-m  *>*cpe* 

tosrf>*et’«  - 

u  d-i.  xgem<  cempewrvtH 

ttefrart 

Gedciniw*  *£-»o-be# 

fea-’ne 

imfecrcffir* 

hC  ;':*••*  (1  '♦UvUl 

G*-- v*  -wkrse* 

•c-?->e  ’3' 

tne 

Wvc»*<  iwb*r* 

>*c  tepee 

fexs  -e  a  ph*t*<  r<sme©v*not 

*r.%  ie^ato-^y  i 

•  fscbwtane 

C-: O'-*  t-D*.  C** 

tod  '•  e'c-met*  cem«evn«t 

Iriaea 

•  Isobutylene 

Ha*-*-»—  •eetepe# 

iM'S  vfte 

*--.*#*  t^*ac-Ae«,xKe  aeer^ureei 

Isocyanate 

tedv>*  Nt-iJM 

ir.rr* 

•  **o<  r  *****  *•*-** 

'*e>c-pes 

tod-**  >r>©rga*<  cenaovnei 

*non 

ffscyaaaist 

HyO-'c-ge**  et  tope* 

to  ?-**e  -*o*ope* 

•  A.  -Cy  east  vc*1 

ieetoyan»c 

-aotesve* 

toe-** 

A:pisa  rfOft 

teecyan^  ec o 

k>o*ne  »eeioo«* 

were  terms  »***  appear  a*  o*ec  «n  tn*  T  ********  e* 

T  vwi  See  eon  *re  u»  Me  n*nc*  t  *  , 

nMWi  uUE  nVvHv  4|| 
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*V  U 

ipepwuteo  index ) 


ACOUST IC 

ACOUSTIC 

ATT  ENUAf ION 

ACOUSTIC 

ACOUSTIC 

Ot  LAY  LINES 

ACOUSTIC 

OUC  T  S 

ACOUST IC 

EXCITATION 

ACOUSTIC 

EAT IGUE 

ACOUSTIC 

IMPEDANCE 

ACOUST If 

INSTABILITY 

ACOUSTIC 

MEASUREMENTS 

ACOUSTIC 

NOZZLES 

ACOUST IC 

PROPAGATION 

ACOUST IC 

PROPERTIES 

ACOUSTIC 

SCATTERING 

ACOUSTIC 

SIMULA! ION 

ACOUSTIC 

STREAMING 

ACOUSTIC 

VELOCUY 

COHERENT 

ACOUSTIC  RADIATION 
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8L-79 

ASPHYXIATION 

Y-71 

BERYLLIOSIS 

BL-8Q 

BLINDNESS 

BL-i< 

CANCER 

BLSi 

BRONCHIAL 

BL-8J 

LEUKEMIA 

BL-S4 

LUNG 

8L-I5 

SKIN 

*L-M 

TRACHEAL 

Y-T§ 

CARCINOGENS 

BL-87 

CARDIOVASCULAR  DISEASES 

8L  M 

ERYTHEMA 

BL  89 

EYE  IRRITATION 

8L-W 

FLUOROSIS 

8L-91 

HEADACHE 

BL  92 

HEALTH  IMPAIRV^NT 

BL-93 

HYPERSENSITIVITY 

BL-°4 

HYPERVEN  riLATION 

BL-9S 

HYPOXIA 

BL-96 

INFECTIOUS  DISEASES 

BL-97 

LAc  irtYMATION 

BL  -98 

METAL  POISONING 

81  99 

MUTATIONS 

WU’SSA 

OntrAKiC  DISEASES 

U.1-C" 

{'^“SPIRATORY  diseases 

GP-03 

AtfE^OVIRUS  INFECT  ONS 

GR-04 

ASTHMA 

GR-OS 

BRONCHITIS 

GR<:6 

BRONCHOCONSTRICTION 

GROT 

BRONCHOPNEUMONIA 

CR-09 

COMMON  COLO 

GROV 

COUGH 

GR-!t 

EMPHYSEMA 

GR-U 

MAYFEVER 

GR1 2 

influenza 

GR-13 

LARYNGI  riS 

CR-14 

PLEURISY 

GR-13 

PNEUMOCONIOSIS 

P-84 

ANTHRACOSIS 

BL-78 

ASOESTOSIS 

5-72 

BYSSiNOSIS 

S-84 

FARMER’S  LUNG 

GR-18 

SILICOSIS 

GR-U 

PNEUMONIA 

GR-17 

PULMONARY  EDEMA 

GR'19 

TUBERCULOSIS 

GR-20 

STERILIZATION 

OB-2! 

TUMORS 
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